Introduction : Black Hole Creation
• During gravitational collapse on the brane, we expect the formation of a black hole, that will extend off the brane ⊲ Microscopic Black Holes may be created during the scattering of high energy particles ( For every center-of-mass-energy √ s, there is a Schwarzschild radius r H -if b < r H , a black hole will be created (Thorne) ⊲ For a black hole to be classical, it must have:
• in 4 + n Dimensions: M BH > M * ≥ 1 TeV
• Stages of the life of the produced black hole: A highly asymmetric, rotating object that goes through the following: (Giddings & Thomas) • Balding phase: shedding of all quantum numbers apart from (M, Q, A) -mainly invisible energy
• Spin-down phase: Loss of angular momentum -Hawking radiation -visible energy
• Schwarzschild phase: Loss of mass -Hawking radiationvisible energy
• Planck phase: when M BH ∼ M * -a few energetic quanta, or a stable "quantum" remnant?
Introduction: Black Hole Evaporation
• Hawking Radiation: What is it?
• creation of a virtual pair of particles just outside the horizon
• the antiparticle falls into the BH whose mass decreases
• the particle escapes to infinity where it gets observed
The Radiation Spectrum: A nearly black-body spectrum with emission rate
where |A Here, we will focus on the emission of Standard Model particles on the brane -and for this, we will need to find the induced-onthe-brane 4D background in which these particles live during a given phase
Schwarzschild Black Holes
• The Background: Described by the spherically-symmetric (4 + n)-dimensional Tangherlini line-element
where dΩ 2 2+n the line-element of a (2 + n)-D unit sphere, and
and T H = n + 1 4πr H
For the induced-on-the-brane background, we set:
Then
• The Equation of Motion: To find the Absorption Probability for a spin-s field, we must solve the following equation
where 
• Relative Emission Rates : How do they change with n? • The type of the emitted radiation also depends strongly on n P.Kanti -p. 11
Kerr Black Holes
• The line-element on the brane has the form of a rotating, neutral, n-dependent Myers-Perry solution 
The Hawking temperature and rotation velocity of this brane black hole is
The differential energy emission rate is now given by: For scalar fields, as a or n increases, the energy emission rate is enhanced
For Gauge Bosons, a similar behaviour was found: Again, as a or n increases, the energy emission rate is enhanced at all energies, particularly at the high-energy regime
Finally, for Fermions, our analysis has just been completed: Power Flux r h n = 1 n = 2 n = 3 n = 4 n = 5 n = 6 n = 7
As n increases, both the number of particles and energy emission rates are again enhanced at all energies, particularly at the highenergy regime
• Angular Distribution : For different species of fields, we find:
(Duffy, Harris, P.K., Winstanley; Casals, P.K., Winstanley; Casals, Dolan, P.K., Winstanley) 
Conclusions
• Until today, we have not yet detected the Hawking radiation from a decaying black hole
• If Extra Dimensions exist, then -the production of small black holes becomes possible -the detection of Hawking radiation becomes more likely
• The emission spectra can help us determine the dimensionality of spacetime with possible signatures being the rate and type of the emitted radiation
• The spectrum will also depend on the cosmological constant of spacetime on which valuable information could also be extracted
